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INTRODUCTION

The MONICET Project is colaborative research project focused on data collection and validation from Whale Watching
commercial operations in the Azores Islands. In order to demonstrate and study the possibilities of this kind of opportunistic
data we started to implement different kinds of presence-only modelling approaches to study their performance.

METHODOLOGY

The target specie used was the Sperm Whale (Physeter
macrocephalus), with a total of 554 presence points recorded in
2010. Various bathymetric-derived variables were used (fig.1), in
order to detect the most important factors and specific features
influencing the species distribution. We applied two different
models to obtain Habitat Suitability Maps: (1) the MAXimum
ENTropy model and (2) the Genetic Algorithms For Rule Production

with the Best Subsets. > Slope (calculated with the DEM Surface Tools
extension for ARCGIS)
} > Rugosity(calculated with the Benthic Terrain

Bathhymetry from The
GEBCO_08 Grid — a global 30
arc-second grid

> Depth (processed and arranged with SAGA GIS)

Model Specifications:

MAXENT: Using Maxent software for species habitat modeling 3.3.3e, with Modeller extension for ArcGIS) -
Autofeatures. A 10-fold cross-validation, with Random Seeds and with a 20% Curvature (calculated with Curvature Classification
of test data was performed. module of SAGA GIS)

——— Benthic Postion Index (calculated with the Benthic

GARP: Using the new OpenModeller implementation of the GARP with the Terrain Modeller extension for ArcGIS)

Best Subsets, a 50% of training data and a 50% threshold.

Figure 1. Eco-geographical variables used in the modelling. Three non-
R ESU LTS usual variables were used in order to detect smaller topographic

features (such as submarines ridges and valleys).
Both algorithms performed quite well, with AUC values over 0.8, which indicates a good prediction and a low omission rate,

producing reasonable Habitat Suitability Maps (fig.2). The most significant variable according to the jacknife analysis for the
MAXENT model was the depth, followed by the slope (fig.3).
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Figure 2.Habitat Suitability Maps for P. macrocephalus Figure 3.Quantitative results. ROC curves at the top and

jacknife test results at the bottom.
CONCLUSION

1 Presence-only models seem to work well and produce realistic results with Whale Watching
data.

2 In order to avoid an excessive overfit, few extra data over a wider range would be needed.

1 Bathymetry seems to be the most important variable, but more work needs to be done on
tunning the variables.
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The distribution of cetaceans has always been a difficult and polemic issue, and more so
in open waters and pelagic habitats. Due to the high economic cost of surveying and the
low detectability of certain cetacean species, the distribution of many cetacean species
remains poorly known in many areas. In this work we explore the potential of Spatial
Distribution Modelling using presence-only models to obtain a potential distribution map
of cetacean populations from opportunistic data. We used opportunistic data from the
MONICET database, provided by commercial whale-watching operations in the Azores
using a standard, validated, methodology. Two different presence-only models were
applied, the Genetic Algorithm for Rule-Set Production (GARP) and the Maximum
Entropy Modelling (MaxEnt). Using different GIS programs we prepared a set of different
bathimetric derived ecogeographical variables: Depth, Slope, Rugosity and Bathimetric
Position Index, using the Bathimetric Terrain Modeller Extension for ArcGIS to calculate
the last two. A comparison of the performance of the two different models was carried
out, using the Area Under the Curve (AUC) of the Receiver Operator Curve (ROC) and
expert knowledge as key factors to see which one of the models produce more realistic
results. The relevance of each variable in the models was evaluated using a Jacknife
test. The results of this study could be used in a future for a conservation and
management purposes in the Azorean waters.
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